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2 are differences among immigrant groups. Borjas (1999) shows that workers from Europe and Canada, which made up 21 percent of the immigrant work force, earned 18 percent more than natives in 1990. Rivera-Batiz (2007) by 10-15 percent during immigrants' first 20 years in the U.S., or about half as fast as typical estimates from repeated cross sections of the decennial census. 3 It should be noted that the cross-sectional bias is not an issue here because we examine how immigrants who have lived in the U.S. the same number of years fare and compare what accounts for earnings differences between Taiwanese and other immigrants relative to U.S. natives in a given year.
3
How robust is this phenomenon? Why have the labor market outcomes of immigrants from Taiwan improved and overtaken other immigrants? And which of these factors is most significant in explaining the successful economic assimilation of Taiwanese immigrants in the U.S.? 5 This paper examines the explanations behind these changes and seeks to provide evidence on their relative importance.
Empirically, there are limitations in our study that can potentially affect the analysis.
First, because the incidence of emigration is not likely to be a random process in the immigrant population, the endogeneity of the migration decision can bias the effects.
Another limitation is the issue of return migration. These two problems, as stated in Borjas (1985, p.467) , cannot be solved because of the lack of emigration data, implying that any analysis of these issues requires the making of unverifiable statistical and institutional assumptions. If we were willing to assume that those who fail in the U.S. return to their countries, the effects would bias upward. However, we demonstrate that this is most likely not the case for Taiwanese immigrants.
In this paper, we first assess the extent to which the pattern in Figure 1 is a robust phenomenon by measuring the contribution of Taiwanese immigrants' characteristics on their labor market performance. To do so, we begin estimating the earnings equations by using the 1980, 1990, and 2000 censuses and a 2010 survey. The most distinctive feature of the paper's research design is the four large decennial microdata with abundant information on individual's characteristics. This feature allows us to track and evaluate the labor market perspective and Hong (2006) documents how the Taiwanese immigrants adapted to the U.S. immigration policy between 1980 and 2004 . In particular, Pan (2004 and Lin (2009) respectively. In the meantime, the contribution of the return to pre-migration experience rose from -38.8 percent to 4.1 percent. Although education contributes substantially to the earnings gap, we find that its importance has declined over time, however. Taken together, the results suggest that, rather than education, it is the differences in endowments of work experience, years since migrating to the U.S. and the returns to pre-migration experience that play pivotal roles for the growing earnings gap between Taiwanese and other immigrants.
Finally, after learning the determinants of the rising earnings gap and the key elements to the earnings growth of Taiwanese immigrants, we turn our analysis to assess their labor market performance by different arrival cohorts. Allowing both entry earnings and earnings growth rates to vary, we find that more recently arrival cohorts have earned more than the older ones since 1980, implying that the new generations from the island outperformed their senior counterparts in the U.S. labor market.
The remainder of the paper is organized as follows. We briefly provide the migration trend from Taiwan to the U.S in Section 2. Section 3 describes the details pertaining to the data, which we provide along with summary statistics and research design of the paper. We present and discuss the empirical results in Section 4. Finally, Section 5 concludes the paper.
Migration Trend from Taiwan to the U.S.
In 1980, legal immigrants from Taiwan numbered approximately 81,300 individuals. The number more than tripled by 1990, reaching 257,000, and then increased to 335,000 in 2000.
By 2010, there were 380,000 immigrants from Taiwan residing in the U.S., 57 percent of whom arrived before 1990. Since immigrants in the U.S. tend to settle in a limited number of states and cities and this geographic concentration seems to have increased over time, this 6 fact reflects both the immigrants' propensity to enter the U.S. through a limited number of gateway cities and theyunlike nativesdo not seem to move much around the country (Bartel, 1989; Borjas, 1999; Jaeger, 2007 (Borjas, 1999) . In fact, the literature has shown that immigrants who understand and speak English earn more than those who do not (McManus, Gould, and Welch, 1983; Rivera-Batiz, 1990; Chiswick and Miller, 1992, 1995; Rivera-Batiz, 2007 
Data and Research Design
The data collection and research design were motivated by the desire to estimate the The empirical framework follows the standard human capital literature by Mincer (1974) , Chiswick (1978) and Borjas (1985) in that the natural logarithm of the earnings of a worker i is given by ln ' ,
where dependent variable ln i E is the natural logarithm of earnings of worker i,  is a vector of coefficients to be estimated, i X is a vector of individual human capital and demographic characteristics affecting earnings of worker i, and i U is a stochastic disturbance term.
Human capital and demographic variables included in the vector i X are as follows. First, education and work experience and its square term are used as proxies for human capital.
Education is expected to have a positive effect on earnings, while the effect of work experience is assumed to initially rise and then fall. The years of work experience capture the skills of workers through seniority and aging in the labor market. Second, English language proficiency has been found to be a key human capital variable influencing the earnings of immigrants. Employment opportunities may be severely limited if the immigrant's knowledge of the English language is not sufficient (Borjas, 1999) . English language proficiency on labor market outcomes generally has a positive impact on earnings (Rivera- Batiz, 1990; Chiswick and Miller, 1999; Rivera-Batiz, 2007) . Third, with respect to usual hours worked, it can be expected that, holding other things constant, increased hours of work per week will be associated with higher earnings (Rivera-Batiz, 2007) . Fourth, married with spouse present is the marital status variable. Chiswick (1978) finds that married men tend to have higher labor force participation rates, invest more in human capital, and have better health than men who are not married. For the same age, schooling, and place of residence, married men have higher earnings. Fifth, work in metropolitan areas usually earns more than work in rural areas. Sixth, years since migrating to the U.S. and its square term. Chiswick (1978, 1999) , Duleep and Regets (1999) and Rivera-Batiz (2007) have suggested that with limited knowledge about labor market institutions in the U.S., recent migrants may accept jobs with wage offers lower than those they would otherwise accept given their skills. As their stay increases and they are able to search for better-paying jobs, earnings will increase and they will be paid wages that correspond more closely to their skill endowments. We provide a detailed description of the variable definitions and imputations in the appendix.
[ Table 1 about here] [ Table 2 about here]
Empirical Results

The OLS estimates
Since 1990, the estimated returns to education for Taiwanese Another explanation for the returns to education is that they reflect a higher level of schooling for Taiwanese immigrants. As discussed in Section 2, Taiwanese immigrants have an overwhelmingly high proportion of bachelor's, master's, professional and doctorate degrees compared to other immigrants. Because higher levels of education result in better earnings, the discrepancy results in higher observed returns to education (Borjas, 1999; Rivera-Batiz, 2007) .
Starting in 1990, the returns to work experience for Taiwanese Although immigrants from Taiwan, on average, are more proficient in English language skills than other immigrants, empirical results in 
where the first sum on the right hand side is "explained by endowments," while the second is "explained by coefficients".
[ Table 3 about here] Table 3 , we find that the earnings differentials between Taiwanese immigrants and the three reference groups kept growing since 1980 (except for mainland China in 2010). Not only had the coefficient of the proportion explained by endowments continued to increase, but its contribution to the differential had risen since 1990-our main finding in explaining the 14 growing gap.
Panel B of Table 3 presents the detailed decomposition results. 10 We find that education contributes substantially to the difference in endowments for all groups and all years, nevertheless, its contribution continued to fall significantly. On the other hand, the contribution of endowments from work experience and years since migrating to the U.S.
increased notably between 1980 and 2010. Take LAC immigrants for example, we find that the coefficient of work experience and years since migrating to the U.S. improved from -0.303 and -0.109 in 1980 to 0.004 and 0.075 in 2010 with the contributions rose from -31.5 percent and -14.8 percent to 1.8 percent and 11.3 percent-meaning that the endowments from work experience and years since migrating to the U.S. became more important for explaining the growing earnings gap between Taiwanese and LAC immigrants. Meanwhile, the contribution of the returns to work experience to the difference in coefficients increased from -38.8 percent to 4.1 percent. Considered together, these results suggest that, rather than education, the difference in endowments of work experience, years since migrating to the U.S.
and the returns to work experience play essential roles in explaining the growing earnings gap between Taiwanese and other immigrants.
Cohort analysis and aging effects
Our analysis thus far has shown the strong economic assimilation of Taiwanese immigrants in the U.S. labor market. These results are based on cross-section regressions between 1980 and 2010. Borjas (1985) stresses that cross-section studies of immigrant earnings growth confound the true assimilation impact with across-cohort changes in the economic performance of immigrants. As a result, the cross-section analysis does not 10 A related issue that has received attention in the literature is that detailed decomposition is not invariant to the choice of the reference category when sets of dummy variables are used (Oaxaca and Ransom, 1999; Horrace and Oaxaca, 2001; Gardeazabal and Ugidos, 2004; Yun, 2005; Jann, 2008) . If a model includes dummy variables, then the sum of the detailed coefficient effects attributed to the dummy variables is not invariant to the choice of the reference or the omitted category (Powers, Yoshioka, and Yun, 2011). As we have several categorical variables in our regressions, we apply the solution proposed by Gardeazabal and Ugidos (2004) and Yun (2005) and implement the method in Jann (2008).
account for the effects of aging on the impact of assimilation. Furthermore, we find a systematic and inverse relationship between entry earnings and earnings growth in each immigrant group. Therefore, a methodology must be pursued which can estimate each cohort's earnings growth separately rather than pooling and assuming a fixed earnings growth rate across cohorts. To respond this issue, we present a method that allows both entry earnings and earnings growth rates to vary.
11
Consider cohort h. The year t regression predicts that over 10 years the "cross-section" growth for cohort h is given by , , 10 , 10, 10, , 10
Cross-section growth Within-cohort growth Across-cohort growtĥˆˆˆˆ(
where Ŷ is the estimated value of the log earnings. The first term on the right hand side of Eq. (2) gives the earnings growth experienced by cohort h over the 10 years and is called the "within-cohort" growth. The second term on the right hand side estimates the difference in earnings that occurred over the 10 years for individuals with a given number of years since immigration. It compares different cohorts at the same point of their U.S. life cycle and is called the "across-cohort" earnings growth (Borjas, 1985) . Therefore, Eq.(2) illustrates that the comparison of immigrant cross sections over time can be used to infer the extent to which the underlying assimilation process of immigrant cohorts is changing.
To account for the effect of secular changes in aggregate labor market conditions, the cross-section growth in the relative earnings of immigrant cohort h to native workers n is 10 , , 10, 10, 10, 10, , 10 , Cross-section growth Within-cohort growth Across-cohort growtĥˆˆˆˆˆˆˆˆ[
The first bracketed term in Eq. (3) gives the difference in the relative earnings of cohort h between year t and t-10. This within-cohort growth measures the rate at which the earnings profiles of immigrants and natives are converging/diverging (Borjas, 1985) . The second bracketed term in Eq. (3) gives the across-cohort effect.
[ Table 4 about here] Table 4 reports the cohort analysis results from Eq. (2) and Eq.(3). The "across-cohort" growth compares the 10 year labor market performance between an old cohort (h) and a recent cohort (h+10). A negative sign of "across-cohort" growth means that giving both cohorts 10 years to work in the U.S., the earnings growth of the old cohort is less than those of the recent cohort. In other words, the economic performance of the recent cohort is better if the sign of the "across-cohort" growth is negative. Take Taiwanese immigrants for example, Table 4 shows that all three cases of cohort differences in the absolute earnings and two cases in the relative earnings reveal negative signs. 12 Although the first case of the relative earnings did not reach statistical significance, a certain trend was noted, suggesting that more recently arrival cohorts of Taiwanese immigrants had earned more than the older ones since 1980.
13
In any cross-section, the effect of aging must be taken into account when studying the determinants of earnings. If the coefficients of work experience are roughly similar, the effect of aging on the relative earnings of immigrants would not be very important. Our regression results in Table 2 do not support such case; therefore, it is imperative to measure 12 In the relative earnings cohort analysis, the choice of reference group can be complex. Borjas (1985) compares immigrants' earnings to their native counterparts and finds little difference. In addition to using all natives as the reference group, we also use Taiwanese American (only available in 1990 and 2000) as the native counterparts for Taiwanese immigrants. The results also show a relatively better performance for recent Taiwanese immigrants. 13 Some concerns have been raised about the method used in Borjas (1985) , however. For example, using matched CPS and 1970 to 1990 censuses, Duleep and Regets (1997 , 2002 find different results such that immigrant year-to-year earnings growth rates are greater than those for natives in true panel data, and they present strong evidence of a systematic and inverse relationship (correlation -.489 for 1980 to 1990) between entry earnings of immigrants and subsequent earnings growth. Following Duleep and Regets (2002), we group age and education into two categories and find the correlation between the relative entry earnings (with respect to natives) of Taiwanese immigrants and their real earnings growth rates for the cohort aged 40 to 64 with education of 1 to 12 years is -.332 and -.388 while for cohort aged 40 to 64 with education of 13 years or more (-.960 for cohort of age 18 to 39 with education 1 to 12 years). Because of the minimal number of observations, estimations cannot proceed. Nevertheless, instead we use a group of Asian immigrants and find that a 0.1 unit decrease of relative entry earnings would raise their real earnings growth rate by 4.13 percent and 3.04 percent for 2000 to 2010 and 1990 to 2000, respectively-suggesting a statistically significant relationship.
the degree to which the aging effect impacts our findings. Following Borjas (1985) Luo and Wang, 2001 , the change in the relative earnings of immigrants compared to natives due purely to the aging effect can be shown as 2 2 , , ,
The bottom panel of Table 4 reports the aging effect using Eq.(4). For Taiwanese immigrant men in the 1990 to 1999 cohort, a 10 year increase in age raises the relative earnings by 3.6 percent. On the other hand, for Taiwanese immigrant men from the 1980 to 1989 and 1970 to 1979 cohorts, a 10 year increase in age lowers the relative earnings by 21.4 percent and 33.3 percent, respectively. 14 When these quantities are added to the withincohort growth presented in Table 4 , the relative earnings and assimilation rates of Taiwanese immigrants increase for the recent cohort but decrease for the older cohorts due to the aging effect. In spite of the fact that pure aging effects do not work in favor of the older Taiwanese immigrant cohorts, it does not alter the outcome of relatively better performances by Taiwanese immigrants.
Conclusions
Despite accounting for only a small share of all immigrants, more than half of Taiwan's emigrants live in the U.S., making the U.S. the largest recipient country of Taiwanese emigrants over the past three decades. This paper presents evidence that, relative to other immigrants, the earnings of Taiwanese immigrants have grown rapidly as they assimilate into the U.S. economy, and it attempts to provide explanations for their performance.
We began with estimating the earnings equations of Taiwanese immigrants and sought to explain their earnings growth for the past 30 years. The estimates have shown that the rising returns to education and pre-migration experience for Taiwanese immigrants, along with improved returns to hours worked per week, could account for their relatively successful economic assimilation. To seek explanations for the growing earnings gap between
Taiwanese and other immigrants, we investigated the earnings differential by decomposition technique. The results suggest that the growing gaps are largely explained by differences in individuals' endowments-of which more than two-thirds can be solely attributed to education in each year, however, its importance continued to fall significantly. Instead, we demonstrated that the differences in endowments from work experience, years since migrating to the U.S. and the returns to pre-migration experience play important roles for explaining the growing gap. Finally, we assessed the performances of Taiwanese immigrants by different arrival cohorts. Our exercise shows that more recently arrival cohorts have earned more than the older ones since 1980, implying that the new generations from the island outperformed their senior counterparts in the U.S. labor market. 
Appendix: Variable Definition
Definition of Weeks Worked Last Year
In the 2010 ACS, weeks worked in the calendar year prior to the survey are reported as a categorical variable. We impute weeks worked for each worker as follows: 7 for 13 weeks or less, 20 for 14 to 26 weeks, 33 for 27 to 39 weeks, 43.5 for 40 to 47 weeks, 48.5 for 48 to 49 weeks, and 51 for 50 to 52 weeks.
Definition of Education and Work Experience
Because of differences in the coding of the completed education variable across surveys, to compute completed years of education, using the 1990 census, we assign 2.5 for grades 1, 2, 3, or 4; 6.5 for grades 5, 6, 7, or 8; 12 for grade 12 and high school graduate or GED (General Educational Development certificate). Using the 2000 census, we assign 2.5 for nursery school to grade 4; 5.5 for grade 5 or 6; 7.5 for grade 7 or 8; 12.5 for some college but less than 1 year. These imputations are consistent with the method used in Rouse (1995) .
In all surveys (except 1980), we assign 1 or more years of college credit but no degree 13
years, an associate's degree 14 years, and a bachelor's degree 16 years. Those who have a master's degree are given 18 years, a professional degree beyond a bachelor's degree is given 19 years, and a doctoral degree corresponds to 20 years of education. We define work experience as the worker's age at the time of the survey minus years of completed education minus 6. We restrict the analysis to persons who have between 1 and 45 years of experience.
Definition of Years since Migrating to the U.S.
In the 1980 and 1990 censuses, the respondent was asked to report the range of years that included their year of arrival such as 1990 for 1987 to 1990. We impute years since migration for each worker as follows : 1988.5 for 1987 to 1990, 1985.5 for 1985 to 1986, 1983 for 1982 to 1984, 1980.5 for 1980 to 1981, 1977 for 1975 to 1979 (1990 census), 1977.5 for 1975 to 1980 (1980 census), 1972 for 1970 to 1974, 1967 for 1965 to 1969, 1962 for 1960 to 1964, and 1954.5 for 1950 to 1959 . ,152 68,370 45,972 53,406 56,625 56,002 60,354 58,970 30,948 30,641 2000 83,767 71,817 47,546 55,680 57,385 57,054 54,867 54,761 32,602 35,139 1990 64,975 49,129 44,442 42,594 51,359 41,503 47,788 44,726 31,114 27,497 1980 51,775 34,392 42,476 31,395 46,209 29,222 42,364 31,343 31,324 Note: ** and * indicate that the estimate is statistically significant at the 5 percent and 10 percent levels, respectively. The reference category of English language proficiency is English only and English very well. In the three reference benchmarks of other immigrants, the observations of Taiwanese immigrants are excluded. 
